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CObjective: Existing productivity questionnaires do not capture suffi-
cient information to enable the proper valuation of an individual’s pro-
ductivity loss to a society. The purpose of this article is to develop a
questionnaire that captures the time lost from work due to a health
problem and job and workplace characteristics so that the value of
productivity loss to society can be calculated. Methods: First, a ques-
tionnaire battery was developed by selecting items from existing produc-
tivityquestionnaires.Next, itemswithsimilar contentwere identifiedand
duplications were eliminated. Third, the draft questionnaire’s feasibility
was pretested in a focus group (n 15). Finally, after appropriate refine-
ments, its applicability was tested in 140 employed patients with rheu-
matoid arthritis recruited from a cohort in the United Kingdom. Multi-
pliers relating the wage to marginal productivity were also derived
using the questionnaire. Results: The final questionnaire includes
items on employment status; absenteeism; presenteeism; unpaid O
luatio
al So
oi:10.1016/j.jval.2011.07.009ork; and job characteristics, which includes questions on team dy-
amics, availability of substitutes and their substitutability, time sen-
itivity, and compensation mechanisms. The importance of incorpo-
ating these questions demonstrated that when one employee was
bsent, or present at work but unable to work at full capacity, the
onsequent output loss could exceed the output of the employee alone.
ultipliers were shown to be greater than one and represented the
xcess output loss. Conclusions: The new questionnaire enabled the
ob and workplace characteristics to be captured so that the actual
roductivity loss at the societal level attributable to absenteeism and
resenteeism could be valued.
eywords: absenteeism, job and workplace characteristics, presentee-
sm, productivity, wage multiplier.
opyright © 2012, International Society for Pharmacoeconomics and
utcomes Research (ISPOR). Published by Elsevier Inc.Introduction
The influence of various health problems on productivity loss has
been well documented during recent years [1–9]. Productivity
losses have also been the attention of both cost-of-illness studies
and economic evaluations of health programs where they have
been found to substantially affect findings. For example, produc-
tivity costs were found to contribute 23% of the burden of heart
disease in the United Kingdom [5]. In economic evaluations, the
nclusion of productivity costs in treatments for early rheumatoid
rthritis (RA) changed themore expensive strategy from being not
ost-effective to cost-saving [10]. There are, however, variations in
he way productivity costs are measured and valued. The most
asic method to estimate productivity loss from a societal per-
pective is to first measure the amount of time lost; for example,
he number of lost days or hours of work, and then to value this
oss according to the wage rate. Although this method has largely
een adopted due to ease of administration and estimation, it has
ome important limitations because the wage may not represent
he value of lost productivity at the level of the workplace or soci-
* Address correspondence to:AslamH. Anis, Centre for Health Eva
anada, V6Z 1Y6.
E-mail: aslam.anis@ubc.ca.
098-3015/$36.00 – see front matter Copyright © 2012, Internation
ublished by Elsevier Inc.ety. This article first summarizes the theory behind measuring
and valuing productivity losses from a societal perspective, and
provides a rationale for a new instrument that was consequently
developed. Next, the development and preliminary testing of this
instrument is described to examine its usefulness and feasibility.
Methods
Rationale
According to economic theory, the concept of productivity loss
due to illness is based on the concept of a production function,
where output is a function of capital input, labour input, and tech-
nology [11,12]. Thus, productivity loss due to illness is actually the
output loss corresponding to the reduced labour input due to ill-
ness [1]. The focus of most existing productivity measurement
questionnaires has been on the individual’s labour input—mea-
suring the time a person is not atwork due to health (absenteeism)
or is not productive while at work due to health (presenteeism).
Productivity loss is then valued in monetary terms by multiplying
n andOutcome Sciences, 620-1081 Burrard Street, Vancouver, BC,
ciety for Pharmacoeconomics and Outcomes Research (ISPOR).
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47V A L U E I N H E A L T H 1 5 ( 2 0 1 2 ) 4 6 – 5 4the time loss so obtained by the relevant wage rate. Wage rate is
commonly used to value work time loss because it is supposed to
be equal to marginal productivity based on economic theory.
Wage, however, is not equal to the marginal productivity or
does not reflect the actual value of productivity loss for the work-
place or society for certain reasons. These include allowances for
sick days and risk aversion of workers, as well as job and work-
place characteristics such as team production, availability of per-
fect substitutes, and time sensitivity of output [1,13]. According to
Pauly et al. [13], when an employee is absent fromwork, the actual
productivity loss will exceed his/her wage if a substitute cannot be
found or the substitute is less productive or costsmore and if team
work is involved, and/or penalties occur for failure to achieve the
targeted output levels according to expected time schedules.
Therefore, wage is diverged frommarginal productivity because of
these job and workplace characteristics.
Due to the discrepancy betweenwage andmarginal productiv-
ity, multipliers relating wage rates to marginal productivity need
to be derived first to value productivity loss. Productivity loss can
then estimated by multiplying time loss and wage rate with a
multiplier corresponding to the study subject’s job and work-
place characteristics. To develop multipliers and thus to value
productivity loss, in addition to time loss, it is necessary to
measure job and workplace characteristics such as job and in-
dustry type, interaction within a team, availability of substi-
tutes, and their substitutability. It would require detailed infor-
mation fromboth employees and their employers. However, using
standard experimental designs common in health research, such
as, clinical trials, it would be impractical (both ethically and logis-
tically) to recruit both patients and their employers/managers to
participate in a study to assess the influence of an illness or the
effect of a therapeutic intervention on productivity. Typically, we
can only collect the information from study participants who are
employees.
The only studies to date that have attempted to estimate mul-
tipliers for productivity loss are those by Pauly et al. [14,15]. In
these, managers instead of employees were interviewed to obtain
estimates of the influence of absenteeism and presenteeism on
output for different job and workplace characteristics, including
team production, availability of perfect substitutes, and time sen-
sitivity. The multipliers were defined as the cost of absenteeism
and presenteesim to the firm as a proportion of theworker’s wage,
which is often greater than one. The authors argued that manag-
ers were best able to assess the influence of a worker’s health
problems on productivity because the managers considered work
output whereas the worker’s focus was limited to work input
[14,15]. The influence on productivity assessed bymanagers, how-
ever, might not reflect the effect on the actual productivity at the
workplaces. In addition, using themultipliers by Pauly et al. [14,15]
n a study requires a match between each study participant’s job
ype and the job types studied by Pauly et al. [14,15] and an as-
umption that their study samples are representative and thus the
ultipliers were generalizable. With the limited number of job
nd firm types studied by Pauly et al. [14,15], only certain jobswere
overed. Furthermore, given the data was from the United States
nly, the multipliers may not be applicable to other countries that
ave different economic systems; for example, labormarket, mar-
et power of firms, and firm types. Therefore, an alternative
ource for deriving multipliers is required.
Many questionnaires have been developed to directly measure
ime loss in days or hours, or to indirectly translate the influence of
ealth problems into percentage of time loss [16] such as the
ealth and LabourQuestionnaire (HLQ) [17], theWork Productivity
nd Activity Impairment Questionnaire (WPAI) [18] and the PRO-
uctivity and DISease Questionnaire (PRODISQ) [19]. Although the
RODISQ includes questions on workplace characteristics to ad-
ust for possible compensation in case of absence from work dueo disease, no one questionnaire captures time input loss as well
s information on job andworkplace characteristics, necessary for
aluing output loss resulting from the time input loss. A question-
aire can be developed to address this need.
Another issue is that people make a trade-off between paid
ork, unpaid work, and leisure. It has been suggested that a ques-
ionnaire attempting to completely measure labor input loss
hould take considerations of the time spent on these three types
f activities, the corresponding time loss as well as their trade-off
1]. Therefore, in addition to time loss from paid work, a question-
aire also needs to capture time loss from unpaid work.
It is worth noticing that we are developing a questionnaire
aluing productivity loss from a societal perspective instead of a
orkplace perspective. There are both overlaps and distinctions
etween workplace perspective and societal perspective [1]. Ab-
enteeism and presenteeism are valued similarly from the view-
oints of workplace and society. When an employee quits a job
ue to their health, however, the loss for the workplaces only oc-
urs until they find a perfect substitute and for society the loss is
he potential value of the human capital for the employee. Fur-
hermore, unpaidwork loss does notmatter toworkplace but does
atter to the society.
Questionnaire development
Content development
Several comprehensive systematic reviews of questionnaires
measuring productivity loss have previously been published [20–
24]. Because our questionnaire focused on valuation instead of
measurement of time loss, we did not create new questions mea-
suring time loss if the measurement of time loss (question) was
already available and captured employment status changes, such
as job loss; early retirement; or reduced routine work hours, ab-
senteeism, presenteeism, and unpaid work activities.
As a starting point, an expert group consisting of rheumatolo-
gists, health economists, and psychometricians reviewed the con-
tent of the published questionnaires. The preliminary objective
was to consider developing a questionnaire for use in patients
with RA, a disease that haswell documented effect on productivity
[3,9,25,26]. A battery of items was first sourced by selecting the
questionnaires with frequent application and strong evidence of
validity in arthritis and/or musculoskeletal disorders. The ques-
tionnaire battery included the RA Work Instability Scale (RA-WIS)
[27], Workplace Activity Limitations Scale (WALS) [28], Work Lim-
itations Questionnaire (WLQ) [29], Quantity and Quality instru-
ment (QQ) [19,30,31], WPAI [18], HLQ [17], and PRODISQ [19]. We
rouped the items from different questionnaires according to the
ollowing componentswe thought important tomeasure: employ-
ent/unemployment status, absenteeism, presenteeism, unpaid
ork activity loss, as well as job and workplace characteristics
Table 1). After consideration, the questions contained within the
LQ, QQ, WPAI, HLQ, and PRODISQ were considered to be most
uitable for estimation of productivity loss because the RA-WIS
nd WALS concentrated more on “difficulties” experienced by ill
orkers but not on “productivity.”
Item reduction
To reduce the items for each of the five components, we organized
items by content, identified similar items, and eliminated dupli-
cation.When choosing between items sharing similar content, we
considered primarily the wording of the question and the format
of the response options from the perspective of their suitability for
cost estimation. That is, as shown in Table 1, only those items that
have potential or are currently used for cost estimation were con-
sidered. Furthermore, we followed the guidelines on how to mea-
sure productivity that was summarized in the previous publica-
Table 1 – Questionnaire battery for measuring productivity loss.
Instrument Concept Scale Employment/
unemployment
status
Absenteeism Presenteeism Unpaid work
activity loss
Job and workplace characteristics
Team
production
Availability
of perfect
substitutes
Compensation
mechanisms
Time
sensitivity
RA WIS The extent of any mismatch
between functional
incapacity and work
demands and its
potential impact on job
retention and security
Single scale of 23 items Y
WALS Amount/level of difficulty in
doing specific work
related tasks
Single scale of 11 items Y
WLQ Proportion of time having
difficulty undertaking
specific work related
tasks
4 domains: Y ($)
● Physical
● Mental-interpersonal
● Time management
● Output demands
WPAI – GH Degree of work and activity
impairment
7 questions and 4 scores: P ($) Y ($) Y ($) Y
● % health time missed
● % impairment while working
● % overall impairment
● % activity impairment
QQ Quantity and quality of
work
2 VAS questions: Y ($)
● Quantity of work done compared
to normal
● Quality of work done compared to
normal
HLQ Time amount experiencing
various aspects of
reduced productivity at
paid and unpaid work
and impediments
4 modules: Y ($) Y ($) Y ($) Y ($)
● Absence from work
● Productivity at work
● Unpaid work
● Impediments to paid and unpaid
labour
PRODISQ Illness and productivity of
individuals and
productivity costs at an
organisational level
7 modules: P ($) Y ($) Y ($) P* P Y*
● General
● Occupation, income and
workplace
● Absenteeism
● Compensating mechanisms in
the event of absence
● Productivity costs during work
using QQ
● Productivity costs at
departmental level
● Administrative and management
costs of absence
HLQ, Health and LabourQuestionnaire [17]; P, partiallymeasured; PRODISQ, PROductivity andDISeaseQuestionnaire [19]; QQ, Quantity andQualitymethod [19,30,31]; RAWIS, RheumatoidArthritis
Work Instability Scale [27]; WALS, Work Activity Limitations Scale [28]; WLQ, Work Limitations Questionnaire [29]; WPAI-GH, Work Productivity and Activity Impairment - General Health [18]; Y,
measured; $, potential or current utilization for cost estimation.
* Questions intended for employers/managers to answer; if not indicated, questions for study participant to answer.
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49V A L U E I N H E A L T H 1 5 ( 2 0 1 2 ) 4 6 – 5 4tion [1]. For example, to estimate the costs, it has been
ecommended to measure the loss in terms of time amount first
nd then multiply it by the value of the time [1]. In addition, job
and workplace characteristics such as job and industry type, in-
teraction within a team, availability of perfect substitute, and
compensation mechanism have influences on the value of pro-
ductivity loss and thus need to bemeasured for valuation purpose
[1]. A draft questionnaire was thus developed, named the Valua-
tion Of Lost Productivity (VOLP) [32] based on those remaining
items after reduction, adaptations and improvements of existing
questions according to the expert group’s recommendations. The
VOLP is a generic questionnaire assessing the labour input loss
due to health (any physical, mental, or emotional problems or
symptoms). The questionnaire consists of six sections: employ-
ment status, job characteristics, absenteeism, work performance,
unpaid work, and working environment (e.g., teamwork, substi-
tutability).
The section on employment status distinguishes between
working full time for pay, working part time for pay and self-em-
ployment and identifies the unemployment status (e.g., retired,
homemaker), unemployment due to health and the employability
for unemployed individuals. Unemployment due to health implies
complete loss of labor input for individuals in paid employment.
Absenteeism is measured by the number of absent workdays
due to health in the past 3 months, a question adapted from the
PRODISQ [19]. A 3-month recall period was proposed by Severens
t al. [33] and Revicki et al. [34].
Presenteeism, reducedwork performance atwork, ismeasured
by an hour estimating method as per the HLQ [17]. Respondents
are first asked to think of the work they completed during the past
7 days and answer if they would complete the same work in less
time if they did not experience any health problems. If yes, they
are asked to indicate the time in hours they actually used to do all
the work during the past 7 days, and the time theywould use to do
the same work if they did not experience any health problems. In
this way, by controlling for work quality (the samework), thework
quantity when an individual has health problems is compared
with that when he or she was healthy. Meanwhile, a 0 to 10 scale
measuring presenteeism from the WPAI was also included in the
draft for comparison and empirical testing. A 7-day recall period is
used because it has been validated and supported in previous
studies [1,35].
The influence of health on unpaid work is measured by asking
how much time is spent on such activities as household work,
shopping, odd jobs and chores, childcare, and volunteer activities
and howmuch time respondents get paid and/or unpaid helpwith
their unpaid work. These questions were adapted from the HLQ
[17] and a 7-day recall period was applied.
More importantly, for valuation purpose, the VOLP collects in-
formation on job characteristics and working environment in ad-
dition to the labor time input loss in terms of absenteeism, pre-
senteeism, and unpaid work loss. Job characteristics include job
title, industry type, work habit, weekly work hours and days, and
income. In addition, based on initial interview questions used by
Pauly et al. [15] and questions from PRODISQ [19], the VOLP asks
about team dynamics (size of working team, effect of the respon-
dent on the team’s function), substitutability (if colleagues or tem-
porary workers can complete the same work using the same time
amount), time sensitivity (if work can be postponed easily without
any consequences), compensation (if work is taken over by others
or postponed when the respondent is absent or present at work
but less productive) and availability of substitutes (who—col-
leagues, managers, temporary workers or no one—takes over the
work when the respondent is absent or present at work but less
productive).Pretesting and revisions
A focus group was recruited to test the draft VOLP’s feasibility by
seeking patients’ views on the various types of questions and re-
sponse formats associated with the content and the clarity of the
draft VOLP. In the draft VOLP, two alternative formats for ques-
tions on absenteeism and unpaid work were included. The study
testing the VOLP questionnaire in the focus group was approved
by the Behavioural Research Ethics Board of the University of Brit-
ish Columbia.
A total of 15 employed people with RA were recruited for the
focus group meeting. Their occupations mainly fell into the job
categories of clerks, professionals, managers, or technicians. The
meeting lasted approximately 3 hours. After an introduction by
the principal investigator, the participantswere asked to complete
the draft VOLP. Then the participants were randomly divided into
two groups. In each group, one facilitator then led an audio taped
discussion regarding their preference between various types of
questions, if the questions were easily understood, and if the
questions accurately captured their loss in paid work and unpaid
work. The draft VOLPwasmodified according to the feedback from
the participants. The main changes include that 1) we confirmed
that the questions asking for the loss due to general health are
preferred to those asking for the loss due to the specific disease,
RA; 2) for the question asking for the employability of unemployed
individuals, we split the option “Yes” into two options: “Yes, I am
able to work full time” and “Yes, I am only able to work part time”;
3) we asked for the compensation (if work is taken over by others
or postponed when the respondent is absent) for the most recent
period of absence instead of that for the longest and the shortest
period of absence; and 4) suggested by the focus group, we added
one more motivating and positive question, “did you work harder
than your coworkers because of your health” before asking pre-
senteeism. Because the changes were minimal, we did not under-
take additional testing of themodificationsmade to the questions.
Preliminary assessment study
The modified VOLP was then tested in patients with early RA who
were enrolled in the Early Rheumatoid Arthritis Network (ERAN)
cohort based in the United Kingdom and who reported to be in
paid work at their recent follow-up. Each participant was mailed
and completed the VOLP at home. Some simple debriefing ques-
tions includedwithin the assessment were also asked to ascertain
any issues or difficulties with the VOLP. Ethical approval was
gained from West Herts Multi-centre Research Ethics Committee
in the United Kingdom.
Results
Subsequent to study initiation, a total of 354 patients who were
employed during their most recent follow-up in ERAN were con-
tacted for the study and 186 (53%) agreed to take part in the study
and were sent the VOLP draft questionnaire. One hundred fifty-
two completed the questionnaire, of which 140 were working for
pay (67 full time and 54 part time) or self-employed (n  18) and
were included in our analysis (Table 2). The average age of the
employed patients was 52 years old and 74% were female. Their
disease duration was 48 months since the onset of symptom and
37 months since first rheumatology visit. Thirty-one (22%) em-
ployed patients wereworkingwith light or heavy loads. Debriefing
responses at the end of the questionnaire found few problems.
Less than 10% (n  13) of respondents found the questionnaire to
be too long, whereas only 15% (n  21) had some difficulties with
the questions. Most comments were general (e.g., questions are
repetitive, not related to/fitting their work) although five people
specifically identified difficulties withmultiplier related questions
in the VOLP, yet did not offer alternatives.
SD, standard deviation.
50 V A L U E I N H E A L T H 1 5 ( 2 0 1 2 ) 4 6 – 5 4Compensation and availability of substitutes for absenteeism
and presenteeism
Only 60 patients who were absent from work due to health in the
past 3 months were asked about compensation and availability of
substitutes for their most recent absence. Of them, 42% reported
their work was taken over by others, 22% reported their work was
postponed, and 28% reported their work was partially taken over
and partially postponed. About 75% reported that coworkers, su-
pervisors, or temporaryworkersmainly took over theirworkwhen
they were absent (Table 3). All employed patients were asked
about compensation and availability of substitutes for presentee-
ism. About 29% patients reported their work was taken over, 24%
postponed, and 37% partially taken over and partially postponed.
A total of 97 (69%) employed patients reported coworkers, super-
visors, or temporary workers would take over their work if they
were at work but unable to work.
Teamwork, substitutability, and time sensitivity
Among all employed patients, 22 (16%) patients did not work in
teams whereas 24 (17%) patients worked in teams all the time
Table 2 – Demographic and job characteristics.
Variables (N  140) Mean (SD) Median (Q1-Q3)
Age 51.6 (10.0) 52.1 (45.0-59.3)
Duration since onset of
symptom (mo)
48.5 (23.6) 46.0 (33.0-59.0)
Duration since first
clinic visit (mo)
37.2 (18.4) 35.5 (23.5-50.2)
No of work d/wk 4.6 (1.1) 5.0 (4.0-5.0)
No of work h/wk 32.6 (12.7) 35.0 (22.5-40.0)
N %
Female 104 74.3
Work status
Full time 67 47.9
Part time 54 38.6
Self-employed 18 12.9
Work habits
Usually sit 51 36.4
Stand or walk 53 37.9
Light load 20 14.3
Heavy load 11 7.9
Job category
Manager 20 14.3
Professionals 22 15.7
Technicians 16 11.4
Clerk 24 17.1
Services and sales 37 26.4
Agriculture and
fishery
4 2.9
Craft 7 5.0
Operators 7 5.0
Elementary
occupations
3 2.1
Income (£)
Prefer not to answer 13 9.3
10,000 30 21.4
10,000–19,999 53 37.9
20,000–29,999 24 17.1
30,000–39,999 12 8.6
40,000 7 5.0
Note: If the percentages do not add up to 100%, the remaining is the
missing rate.
SD, standard deviation; Q1: first quartile; Q3: third quartile.(Table 3). Among those 113 patients who worked in a team at leastTable 3 – Workplace characteristics.
Variables N %
Compensation and availability of substitutes for
the most recent absent period (n  60)
Work taken over?
Do not know 2 3.3
Taken over by others 25 41.7
Partly taken over partly postponed 17 28.3
Postponed 13 21.7
Who took over work?
Coworkers or supervisors 42 70.0
Temp workers 3 5.0
No one 12 20.0
Compensation and availability of substitutes for
presenteeism (n  140)
Work taken over?
Do not know 7 5.0
Taken over by others 41 29.3
Partly taken over partly postponed 52 37.1
Postponed 34 24.3
Who took over work?
Do not know 9 6.4
Coworkers or supervisors 90 64.3
Temp workers 7 5.0
No one 28 20.0
Teamwork (n  140)
Work with team?
None of the time 22 15.7
A little of the time 25 17.9
Some of the time 33 23.6
Most of the time 31 22.1
All the time 24 17.1
No of coworkers in the team (n  111), mean (SD) 4.4 (4.1)
Impact on team function (n  113)
Function as usual 27 23.9
Affected a little bit 28 24.8
Affected somewhat 25 22.1
Affected quite a lot 26 23.0
Can not function 5 4.4
Substitutability (n  140)
Coworkers doing same work?
Yes 103 73.6
No 32 22.9
Can coworkers do your work?
Same 57 40.7
Need a little bit more time 16 11.4
Need somewhat more time 23 16.4
Need a lot more time 11 7.9
Can not do my work 25 17.9
Temp workers hired?
Yes 32 22.9
No 99 70.7
Can temps do your work? (n  32)
Same 9 28.1
Need a little bit more time 6 18.8
Need somewhat more time 10 31.3
Need a lot more time 3 9.4
Can not do my work 4 12.5
Time sensitivity (n  140)
0 Work can be postponed easily without
consequences
8 5.7
1 16 11.4
2 16 11.4
3 30 21.4
4 32 22.9
5 Can not be postponed without severe
consequences
33 23.6
Note: If the percentages do not add up to 100%, the remaining is the
missing rate.
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51V A L U E I N H E A L T H 1 5 ( 2 0 1 2 ) 4 6 – 5 4a little of the time, 24% reported their team could function as usual
when they were absent from work or when they were at work but
unable to work and 4.4% reported their team could not function at
all. One hundred and three (74%) patients reported that they had
coworkers doing the samework as theirs but only 57 patients (41%)
thought that their coworkers could complete their work using the
same amount of time as they use. Thirty-two (23%) patients re-
ported theirworkplaces hired temporaryworkers fromagencies to
do the same work but 28% of these 32 patients thought that the
temporary workers could complete their work using the same
amount of time as themselves. When asked if their work could be
postponed easily without consequences, 8 (6%) answered their
work could be postponed easily and 33 (24%) answered their work
could not be postponed without severe consequences.
Multipliers accounting for teamwork and substitutability
As mentioned above, Pauly et al. [15] generated wage multipliers
for absenteeism and presenteeism by more than 20 specific job
types. Using the VOLP itself, we also attempted to derive multipli-
ers by assuming they are at least equal to one. We applied an
additive algorithm to calculate multipliers for each employed pa-
tient according to their workplace characteristics (Fig. 1). We im-
puted the amount 0%, 25%, 50%, 75%, and 100% to the five Likert
options for frequency ofworkingwith teamand influence on team
function to indicate percent of the team’s work that was affected.
Similarly, we imputed the amount to the five Likert options for
substitutes’ ability to do the work to indicate in a certain time
period, percent of work could not be completed by coworkers or
Fig. 1 – Calculating multipliers from the Vtemporary workers. We assumed the output from a team was the fsum of each member’s wage and the wage for each teammember
was the same. Thus, if one employee was absent and no substitute
was available, the losswas the employee’s wage plus the other team
members’ wages. If a substitute was available, the loss was the em-
ployee’s wage and part of the other teammembers’ wage depending
on the ability of the substitute to do the work. We did not take into
account time sensitivity of outputwhen calculatingmultipliers from
the VOLP because the associated loss can be arbitrary and was hard
for employees to estimate. To get the corresponding multiplier by
Pauly et al. [15], wematched the job title of each study patient to the
job type list identified by Pauly et al. [15]. The wage multipliers ac-
cording to Pauly et al. [15] and the VOLPwere presented in Table 4 by
nine broader job categories. Please note that there were 67 patients
whowere working with similar job titles to those identified by Pauly
et al. [15]. However, due to the missing data and the fact that the
VOLPabsenteeismmultipliers couldbederivedonly for patientswho
reported absence, multipliers according to Pauly et al. [15] and the
OLP were both available among 27 patients only for absenteeism
nd58patients for presenteeism. Thefirst row inTable 4 for each job
ategory reported multipliers for the job titles available in both the
OLP and Pauly et al. [15]. The second row reported multipliers for
he job titles only available in the VOLP and the third row for those
vailable in Pauly et al. [15] only. For absenteeism, there were more
han five patients havingmultipliers using bothmethods in clerk job
ategory and services and sales category. Themultipliers developed
rom the VOLPwere slightly higher. For presenteeism, in the job cat-
gories with more than five patients having multipliers using both
ethods, the multipliers from the VOLP were smaller than those
ation of Lost Productivity questionnaire.alurom Pauly et al. [15].
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The VOLP questionnaire was developed for valuation of produc-
tivity loss from a societal perspective according to accepted prin-
ciples in the economic evaluation literature. We developed the
VOLP for users who want to measure health-related time loss for
the individual as well as the multipliers for valuing the societal
loss using one complete questionnaire. Since the VOLP is a com-
posite questionnaire, questions might also be separated for use
depending on the study purposes. For example, questions on ab-
senteeism, presenteeism, and unpaid work activity loss could be
used to measure the time lost because of health problems. The
validity and reliability of the VOLP measuring time loss have been
tested in a separate study [36]. Questions on job and workplace
characteristics, including team dynamics, availability of substi-
tutes, and substitutability can be used to generate multipliers for
valuation purpose. These questionsmight be combinedwith other
questionnaires that are also able to measure lost time such as
WPAI [18], HLQ [17], and PRODISQ [19] (which were used in devel-
oping the questions in the VOLP). When questions are used sepa-
rately or combined with another questionnaire, care should be
taken to ensure the consistency of recall periods and question
wordings between VOLP questions and other questionnaires. The
Table 4 – Multipliers for absenteeism and presenteeism.
Job category Absenteeism Presenteeism
n VOLP Pauly
et al.
n VOLP Pauly
et al.
Manager 1 2.41 1.89 5 1.63 2.36
5 4.68 – 15 2.78 –
4 – 1.82 0 – –
Professionals 3 1.64 1.52 8 1.40 2.29
7 1.97 – 12 1.32 –
5 – 1.70 0 – –
Technicians 2 1.00 1.36 4 1.09 2.41
7 1.78 – 10 1.55 –
3 – 1.71 1 – 1.59
Clerk 6 1.54 1.52 15 1.35 2.03
6 1.27 – 7 1.25 –
10 – 1.52 1 – 2.43
Services and sales 11 1.81 1.33 20 1.31 1.84
5 1.07 – 12 1.08 –
11 – 1.43 2 – 1.59
Agriculture and
fishery
0 – – 1 1.00 2.66
2 1.00 – 3 1.03 –
1 – 1.35 0 – –
Craft 2 2.69 1.70 1 4.38 3.50
1 1.63 – 2 1.31 –
3 – 1.70 4 – 2.63
Operators 1 1.19 1.89 3 1.06 2.03
2 1.00 – 2 2.13 –
2 – 1.28 0 – –
Elementary
occupations
1 1.19 1.05 1 1.38 1.47
1 1.00 – 1 1.00 –
1 – 1.05 1 – 1.47
Note: For each job category, the first row reportedmultipliers for the
job titles available in both the VOLP and Pauly et al. [15]; the second
row reportedmultipliers for the job titles only available in the VOLP
and the third row for those available in Pauly et al. [15] only.
VOLP, Valuation Of Lost Productivity questionnaire; “–”, not
available.validity of using the VOLP questions separately outside the con-text of the whole questionnairemay also need to be further exam-
ined.
In this study, using the VOLP questionnaire we measured the
job and workplace characteristics of employed people with RA.
Most employed patients’ work would be taken over or partially
taken over if they were absent fromwork (70%) or present at work
but sick (66%) (Table 3). This indicated there are good compensa-
tion mechanisms in most workplaces. These questions, however,
could not indicate whether the compensation was done during
normal working hours or extra working hours. Therefore, lost
work could not be corrected for compensation mechanisms as
done by Jacob-Tacken et al. [37] and Severens et al. [38] who as-
sumed that no loss would occur if missed work was compensated
by the absent worker later during normal working hours and/or
his/her colleagues during normal working hours.
The majority of employed workers work in a team at least a
little of the time. When they are absent or when they are at work
but unable to work at full capacity, this can affect the function of
the entire team. Over half of the workplaces in our study did not
have regular employees or temporary workers who were perfect
substitutes of the study workers with absenteeism or presentee-
ism. On time production or time sensitivity of output; that is, the
work cannot be postponed easily without consequences was also
noted. These findings confirmed that when one employee is ab-
sent or present at work but unable to work at full capacity, the
output loss at their workplace exceeded the output of the em-
ployee alone because the entire or partial output of the workers
team may be lost.
It is worth noting that the concept of teamwork can be very
broad. In themanagement literature, a variety of team design fea-
tures have been found positively correlated with team perfor-
mance [39]. Stewart [39] classified team design features into three
broad categories: group composition (aggregated characteristics,
heterogeneity, team size), task design (interdependency, auton-
omy), and organizational context (leadership, training). In the
VOLP, we did not incorporate all these categories. Instead, we only
measured three aspects related to team production: frequency of
working with a team, team size, and influence on team function.
In this article we proposed a differentmethod of deriving wage
multipliers. We used the VOLP itself to generate multipliers based
on an assumption that each teammember is paid similarly to the
study subject and thus their output was additive. The additive
algorithm is presented in Figure 1. The advantage of themethod is
that no external data are required to value productivity loss. Fur-
thermore, the VOLP can be used in clinical trials, where it is infea-
sible and unethical to ask both patients and their managers ques-
tions about productivity. In studies of Pauly et al. [13–15], the
managers instead of the employees rated the teamwork, availabil-
ity of perfect substitute, and time sensitivity factors. Managers
were thought to be in a better position to consider and understand
output than the employees. The VOLP did not ask employees to
value the output directly but just to answer output-related work-
place characteristics questions. The low number of missing re-
sponses (Table 3) suggests good awareness of employees about
their workplace characteristics. It is still possible that the person-
ality or cognitive characteristics of employees (e.g., self-enhancing
biases) would influence the validity of themeasures on team func-
tion and substitutability.
Multipliers based on employees’ self-reported responses have
potential limitations. They cannot capture time sensitivity be-
cause it is hard for employees themselves to estimate the magni-
tude of the corresponding impact. Also, the additive assumption
of output is questionable. Furthermore, it is not recommended to
generalize the study results (multipliers by job categories) to other
study populations with different cultures. In practice, the VOLP
should be used to obtain the multiplier for each study participant.
One alternative to overcome these limitations as in Pauly et al.
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managers in different countries. But either managers or employ-
ees do not know the actual productivity. Another method is to use
the existing population-based datasets linking employees’ input
to their employers’ output. Such databases can be used to test the
null hypothesis that wage is equal to marginal productivity. If the
hypothesis is rejected, thewagemultipliers can then be developed
for a wide variety of job types. An advantage of this method is that
such population-based dataset provide actual productivity esti-
mates. The Workplace and Employee Survey conducted by Statis-
tics Canada [40] is such a database that we can use to generate
wage multipliers for different jobs and workplace characteristics.
Importantly, for both alternativemethods described, it will be still
necessary to collect detailed information about job type andwork-
place characteristics from study participants. Hence, the VOLP has
the ability to value productivity loss using internal responses
and/or using multipliers for different job and workplace charac-
teristics developed from external data.
We propose that from a theoretical standpoint, using a societal
perspective, marginal productivity is more likely to be equal or
higher than wage and so multipliers relating wage to marginal
productivity should be equal or greater than one. Our multipliers
have taken into account the additional effects of absenteeism and
presenteeism on the work team. The magnitude of the impact
depends on the availability of substitutes and their substitutability
(Fig. 1). There are strong theoretical grounds for the multiplier
being greater than one when taking into account the effects of
teamwork [13]. Of course, it will be important to validate this the-
oretical model with empirical evidence of actual/objective mea-
sures of productivity. We plan to use Workplace and Employee
Survey data to examine this in the future.
Importantly, compensation mechanisms could also have an
influence on productivity loss. In the literature, different assump-
tions have beenmade in terms of the effect. It has been suggested
that compensation mechanisms in workplaces could reduce
quantity of lost work and thus productivity loss [37,38]. Others
have argued that compensation mechanisms themselves are not
costless [1,41]. For example, the absent worker or colleagues who
take over theworkmight have to sacrifice their leisure time or take
more effort to make up the lost work even during normal working
time. Based on economic theory, the value of lost leisure time and
effort has been assumed to be equal to wage [41]. We did not
incorporate such effect of compensation mechanisms into our
multipliers. When considering compensation mechanisms, how-
ever, our multipliers are still relevant. For example, if lost work is
not compensated or cannot be compensated without cost and the
cost is assumed to be equal to wage, then productivity loss will be
lost work time multiplied by wage and the multipliers depending
on the availability of substitutes. If lost work can be fully or par-
tially compensated without cost, then productivity loss will be
zero or uncompensated lost work timemultiplied bywage and the
multiplier developed for the scenario when no one takes over the
work (Fig. 1).
If a worker is absent from work or is at work but sick, we con-
clude that from the societal perspective, the output loss of the
workplace may be more than the wage of the employee alone
depending onworkplace characteristics.We develop ameasure to
capture the essential information to measure the actual output
loss attributable to absenteeism and presenteeism. Although our
study demonstrates the feasibility of the VOLP, differences be-
tweenmultipliers from the VOLP, existing studies (e.g., Pauly et al.
[14,15]) and other sources of data (e.g., Workplace and Employee
Survey), should be investigated. The VOLP provides a new practi-
cal approach to value productivity loss associated with health
from a societal perspective.Acknowledgment
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